he consumption of beetroot juice may lower blood pressure (BP) 
INTRODUCTION
Fruits and vegetables are critical to good health, and certainly good for all age categories as it forms an important portion of a healthy diet. Beetroot (Beta vulgaris) is botanically classified as an herbaceous biennial from Chenopodiaceae family and has several varieties with bulb colors ranging from yellow to red. Deep red-colored beet roots are the most popular for human consumption, both cooked and raw as salad or juice. Beetroot is one of the richest dietary sources of antioxidants and naturally occurring nitrates Reports have indicated that beetroot juice has immersed nutritional, medicinal and health benefits; besides its rich supply of vitamins and minerals such as phosphorus, calcium, magnesium, Sulphur; it is also an excellent source of foliate, manganese, iron and many antioxidants (Kanika, 2012). The antioxidant property helps to prevent the formation of cancerous tumors and is therefore a powerful cancerfighting agent. Its effectiveness against colon and stomach cancer has been established through various studies (Stephen, 2014). A case study of a patient who drank a quart of beetroot juice each day was reported to have effectively broken down and eliminated the cancerous tumors (Stephen, 2014). Vanhatolo et al., (2010) also reported that people who drank two cups of beetroot juice had lower blood pressure within about 60 min of drinking the juice, with a peak drop occurring 3 -4h after ingestion. The reduction in blood pressure continued to be observed until up to 24h after the juice was consumed. The conclusion made was that one of the biggest benefits of beetroot juice is that it provides another way to combat high blood pressure without using medication (Vanhatolo et al., 2010). Bobek et al., (2000) had also observed its ability to lower LDL cholesterol levels and raise HDL cholesterol levels in the body. There is growing interest in the use of natural food colors, because synthetic dyes are becoming more and more critically assessed by the consumer.
But in food processing, as compared with anthocyanins and carotenoids, betalains are less commonly used, although these watersoluble pigments are stable between pH 3 and 7. To improve the red color of tomato pastes, sauces, soups, desserts, jams, jellies, ice creams, sweets and breakfast cereals, fresh beet/beet powder or extracted pigments are used (Koul et al. Juice blending is one of the best methods to improve aroma, taste and the nutritional quality of the juice. It can improve the vitamin and mineral content depending on the kind and quality of fruits and vegetables used (De Carvalho et al., 2007). Apart from nutritional quality improvement, blended juice can be improved in its effects among the variables, thus it cannot depict the net effects of various parameters on the reaction rate. Moreover, one could think of a new product development through blending in the form of a natural health drink, which may also be served as an appetizer. So far, no more work has been carried out on mixed fruit juice and spiced beverage. The aim of this research is therefore to develop the various blends of beetroot juice with carrot and apple juices and determine their chemical characteristics.
MATERIALS &METHODS
The fully matured, freshly harvested beetroot, carrot and apple were obtained from the local market and washed thoroughly with clean water to remove any adhering substances. The juices were extracted from fruits immediately after purchasing.
Juice Preparation:
Carrot roots were prepared according to the method described by (Jan & Masih 2012). Carrots and Apples were trimmed, then washed with tap water, after grounding, the roots were pressed on a rack and cloth press by a hydraulic press (Hafico, Germany). Juice was filtered and then concentrated to 64º Brix by a rotary -low pressure evaporator (BUCHI Rotavapor R-114 model, Fawil, Switzerland) at 60°C. Then the beetroot was cleaned with tap water, peeled and then beetroot juice was extracted using juice blender. After that the juice of beetroot, carrot, and apple juices should be blended in different ratios of 100:0:0, 80:10:10, 70:10:20, 60:10:30 and 50:20:30 respectively, shown as Table (1). Then sugar (11%) and citric acid (0.1%) were added to juice properly and then mixture was filtered through muslin cloth. Three batches of juice mixture were prepared. The product was filled in glass bottles (400 ml capacity) which was sterilized at 110°C for 10 minutes, then sealed. After that bottles were pasteurized at 90°C for 25sec cooled and stored at refrigerated temperature 5 ± 1°C for 21 days.
Sensory Evaluation
The beetroot, carrot and apple juice blends after preparation was subjected to sensory evaluation using a twenty-member panelist. The organoleptic qualities evaluated were: Taste, odor, color, mouth feel and overall acceptability. The juice samples were served in clear glasses to individual panelist.
The order of presentation of samples to the panel was randomized, potable water was provided to rinse the mouth between evaluations to avoid transfer of sensory attributes from one sample to the other. Each sensory attribute was scored on a 9 -point Hedonic Scale which ranged from 9 -1 (liked extremely and disliked extremely), respectively according to the method of Iwe (2010).
Physical and chemical analyses
Total soluble solids (TSS), pH, total acidity and ascorbic acid content were determined as quality indexes. General parameters were measured following the official methods AOAC (2005): TSS content was measured using Abbe refractometer (Japan) at 20 ºC with value being expressed as Brix. pH was determined at 20ºC using a digital pH meter (WTW Inolab pH-L1, Germany) calibrated with pH 4 and pH 7 buffer solutions. Total acidity was measured by titration with 0.1 N NaOH solutions and calculated as g citric acid /100 ml juice. Ascorbic acid was determined by visual titration, using 2, 6-dichlorophenol indophenol method and expressed as mg/100ml juice. Total and reducing sugars were determined according to Ranganna (1999). Apparent viscosity of juice samples was measured directly using Brookfield Digital Rheometer, Model DVIII Ultra (SC4-21 spindle). The viscometer was operated at 10 rpm. The sample was placed in a small sample adapter and a constant temperature water bath was used to maintain the desired temperature (25˚C± 1).
Total Carotenoids were determined spectrophotometrically (UVSpectrophotometer, Spectronic® Genesys™ 2 Instruments, made in USA) as the method of Ranganna (1999).
Phenolic compounds of samples of beetroot, carrot and apple juices were determined by the method described Yuan & Chen (1999).
Potassium (K), calcium (Ca), magnesium (Mg), sodium (Na), phosphorus (P) nitrate (NO3) and nitrite (NO2) levels were determined by atomic absorption according to Chukul & Chinka (2014). All results were expressed in mg l -1 juice.
All the analysis was determined of three replicates after processing and during storage for 21days, one-week interval.
Statistical analysis:
Analyzed by one-way analysis of variance (ANOVA) and analysis were carried using Microsoft Excel data analysis Jumde et al., (2015).
RESULTS & DISCUSSION

Sensory Evaluation
The sensory evaluation of the blends prepared from beetroot juice, carrot juice and apple juice are shown in following Figure 1 that show the mean sensory score and the significant difference among quality attributes of the blended juice. The evaluations were done on all the data for color, taste, odor, mouth feel and overall acceptability. There is no significant difference between all samples except T4 sample; it has the highest degrees in taste, odor, mouth feel and overall acceptability due to panel testers' perfection. The best results were obtained for the beetroot, carrot, and apple juice blends of 50:20:30 (V/V/V) proportion with 14 brix TSS.
Physical and chemical Analysis
Total 
Viscosity
The viscosity of the beetroot, carrot and apple juice blends T0, T1, T2, T3 and T4 were 140, 380, 720, 650 and 780 (cP), respectively as shown in 
Total Carotenoids
Total Carotenoids of the juices didn't have any significant difference during storage with the advancement of storage period, which was probably due to the samples were stored at refrigerated temperature 5 ± 1°C for 21 days., the results of 
Minerals
Nutritionally, mineral elements are of great importance to the body. Some like calcium, phosphors, and magnesium, are important constituents of bones and teeth. As soluble salts, mineral elements like sodium, potassium, magnesium and phosphorus help to control the composition of body fluid and cells (Chukul & Chinka, 2014).
The elements Ca, Mg, K, Fe, Zn, NO 3 and NO 2 were quantified for each juice sample. The measured contents for each element are summarized together with the averaged contents in Figs. (3 and 4) . Potassium was the most abundant with, on average, 228.4 to 121.1 mg per L, respectively. Manganese, iron and calcium were medium abundant with 33.08, 16.05 and 16.02 mg per L, whereas the contents of zinc was below 6 mg per L of juice (Fig. 3) . Beetroots are a rich in calcium, magnesium, phosphorus, potassium, and sodium. Also, smaller amounts of iron, zinc, copper, manganese, and selenium (Kumar 2015).
The results from this study show that all the fruit juices analyzed contained detectable amount of nitrate and nitrite (Fig. 4) . The mean nitrate and nitrite levels in the juices ranged from 0.005 to 0.002mg/L and 0.092 to 0.005 mg/L. during storage period; respectively. The concentration of nitrate in the samples fall below that's acceptable daily intake (ADI) which is set at 5mg/kg body weight (WHO, 1978) . However, the risk to human with respect to methaemoglbinaemia and conversion of nitrate to nitrite in oral cavity and stomach leading to the possible formation of nitrosamines cannot be ignored. The level of ascorbic acid determined in juices was shown in Table ( 
CONCLUSION `
Beetroot is one of the richest dietary sources of antioxidants and naturally occurring nitrates. The nitrates in beetroot improve blood flow through the body including the brain, heart and muscles. It increases a molecule in the blood vessels called nitric oxide which helps open up the vessels and allows more oxygen flow; it also lowers blood pressure and decreases the incidence of cardiovascular disease. As beetroot juice is very potent, do not consume too much, especially if your body is not yet accustomed to it. For a beginner, start with the juice of half a medium-sized beetroot once a week, slowly increasing to one whole beetroot a week. we suggest to mix it with other juices. The present study showed that blending of apple and carrot juices to beetroot juice could enhance their nutritional quality and development of new products. It was concluded that the best sensory evaluation score and good acceptance during storage results were obtained for the beetroot, carrot, and apple juice blends of 50:20:30 (V/V/V).
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